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INTRODUCTION
In 1969 a two-year study was undertaken in an effort to
enlarge our knowledge of the life history of the western tanager
(Piranga ludoviciana).

Bent (1958) summarizes the literature on the

western tanager, and a review of his work clearly shows an almost
total absence of detailed information on the species' life history.
To obtain this information, observations were conducted from 1 May
through 29 July 1969.

A few observations were made during the 1968

breeding season.
Generally, the western tanager breeding range extends from
northern British Columbia, southern Mackenzie district east to central
Saskatchewan, south through the western United States to the mountains
of northern Baja, California, southeastern Arizona, southern New
Mexico and western Texas.

It winters from Mexico to Costa Rica and

rarely in southern California.

Throughout the state of Washington

it occurs and breeds from sea level to the Hudsonian zone.

In central

Washington the breeding habitat extends from the mixed deciduousconiferous forests to the open coniferous forests in the cool, moist
timberline areas on the eastern slope of the Cascade Mountains
(Peterson, 1961).
Stu~y Area
Three study areas were established in Kittitas County, central
Washington.

The primary study area was located in Robinson Canyon,

10 miles west of Ellensburg (Fig. 1).

Less intensively studied were

areas in the vicinity of Wilson Creek, 10 miles north of Ellensburg,
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Figure 1 . Study Area and Location of Nests for 1969 .
Township 18N , Section 32

Range 17E ,

3

and the Teanaway area near Red Top lookout, 25 miles west of
Ellensburg.
The vegetation of the primary study area was characterized
by extensive thickets of Douglas fir (Pseudotsuga menziesii) and
ponderosa pine (Pinus ponderosa); quaking aspen (Populus tremuloides)
borders stream courses.

Non-timbered areas contained sage brush

(Artemisia tridentata), ocean spray (Holodiscus discolor), snowberry
(Symphoricarpos albus), and buckbrush (Ceanothus vetulinus).

The

higher elevations of the canyon, where additional data were collected,
contain concentrations of western larch (Larix occidentalis), subalpine
fir (Abies lasiocarpa), and Pacific silver fir (Abies amabilis).
The Robinson Canyon study area was at an elevation of 3,000
feet and included a basin of approximately 20 acres drained by an
intermittent stream.

The center of the basin supports a thicket of

ponderosa pine and Douglas fir, while a large stand of quaking aspen
borders the stream.

Surrounding this basin are ridges which rise up

to one-hundred feet above the valley floor and are covered with parklike stands of Douglas fir and ponderosa pine.
During the early weeks of the 1968 and 1969 study periods,
temperatures at Ellensburg did not depart markedly from normal
(Fig. 2).
May.

Temperatures dropped below freezing twice during early

Warming trends occurred later in May through July, with afternoon

temperatures reaching the nineties.

The study area is approximately

1,300 feet higher than Ellensburg, so temperatures reported in
Figure 2, from Ellensburg, were generally higher than those at the
study site, but were indicative of weekly trends.

High winds were
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daily occurrences during May and June, averaging 10 to 20 miles per
hour in the Robinson Canyon.

6
METHODS AND MATERIALS
In April, 1969, I visited the study area three times
weekly, while daily observations were made in May, June, and most
of July.
Most nests were located by following females as they
gathered nest materials.

One nest was located during the nestling

period, while the adults were carrying food to the young.

After

nests were completed they were checked twice daily until egg
laying began.

At some nest trees ladders were built to the lowest

point at which limbs provided adequate support.

I believe the

resulting disturbance of construction caused tanagers at two nests
to abandon their nests.

In one case, eggs were still being laid

and in the other, incubation was in progress.

Observations of

nests were usually conducted from above the nest in the nest tree
or, if possible, from a nearby tree.
Nests were located so far out on the ends of limbs that
marking the eggs was impossible, nor could young tanagers be
weighed daily.

Descriptions of plumage development were made

daily.
Twelve nestlings were banded, using numbered Fish and
Wildlife Service bands and various combinations of colored bands,
size lA.

Young birds were not banded until they were at least

seven days old.

I was unable to trap any adult tanagers for

banding.
Specimens from the Robinson Canyon and Red Top lookout
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study areas were periodically collected for stomach analysis and
gonadal examination.

Eight male specimens were prepared as study

skins and placed in the Central Washington State College Museum.
Nests were measured early in the breeding season ( Table 1).
Accessible nests were collected at the end of the study, weighed,
and careful]y dismantled to determine which materials were used
in their construction (Table 2).
Attempts were made to map the territories of five males;
however, this was difficult because of the terrain.

Table 1.

1969 Nest Measurements

Nest Measurements (Centimeters)
Nest
Number

Height

Depth

1

7 .1

4.6

7.4

X

7.8

9 .8

X

9.7

1. 8

2

6.4

5.3

9.1

X

9.4

10 .2

X

10 .6

1.9

3

6.4

5.6

11.0

X

11.2

12 .9

X

13. 8

2.1

4

6.8

5.3

10 .2

X

10 .6

10. 7

X

13. 9

1.5

7

6.2

4.9

6.8

X

7.5

10 .0

X

11.0

2.7

8

7.7

6.4

8.8

X

9.1

11.0

X

11.2

2.1

9

7.1

5.6

10.0

X

10.8

13. 8

X

13.9

2.7

Means

6.8

5.4

9.0

X

9.5

11.2

X

12 .0

2.1

Inside Top
Diameter

Outside Top
Diameter

Width
of Rim

co

Table 2.

Weight (grns) and Percentages of Nest Materials in Western Tanager Nests for 1969

Ponderosa
pine
needles
wt.
%

Rootlets
wt.
%

Ocean
S£ra;y:
wt.
%

1

7.4 30.30

1.1

4.5

9.9

40 .5

2.2

.6 2 .45

1.9

2

6.7 27.01

3.5

14.11

6.9

27. 82

3. 7 14.91 2.3 9.27

3

8.1 32.14

2.8

11.11

8.6

34.12

3.1 12.3

4

5.6 24.67

2.1

9.24

7.6

7

7,3 32,59

3.2

14.28

8

7.8 35.13

.3

1.35

9

6.7 25.08

1.29

5.26

Means

7.1 29.56

1.6

8.55

Nest
no.

Douglas fir
wt.
%

Buckbrush
wt.
%

Grasses
wt.
%

Elk hair
wt.
%

Debris
wt.
%

Total
wt.
%

7,78 1.0

4.1

.3

1.30

24. 4 100 .00

.9

3.63

.5

2.01

.3

1. 20

24.8 99.96

1. 1 4.40

.7

2.77

.7

2.77

.6

2.38

25.2

99,99

33.48 2 .6 11.45

1.8 7,93

,9

3,96

.6

2.63

1.5

6.60

22.7

99,96

7,2

32.14 2.1 9,37

. 8 3. 57

. 4 1.78

.9

4.01

. 5 2.23

22.4

99.97

9.8

44.14

.8

3.62

.4 1.81

. 7 3.15

22 .2 100 .o

10.29 44.73
8.6

36. 70

9.00

4.05

1. 5 6. 75

. 8 3.50

1.2 5 .26

1. 49 6. 14

. 5 2 .15

. 8 3.50

22.8 95. 62

1. 3 5. 66

1.12 4 .24

.64 2.78

.65 2.90

23. 5 99.36

.9

2.2

9.23

\0
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RESULTS

Spring Arrival and
Pair Formation
Western tanagers were first noted in 1969 on 7 May,
when a single male was seen in full song at 0700 PST (all
subsequent designation of time refers to PST).

On 8 May four

adult males were observed on the study area, and their robinlike call was heard frequently on that day.

Only one female

was observed on the 8th, and she was accompanied by an adult
male.
During the first week of spring arrival, twelve male
tanagers were observed; only one was accompanied by a female.
No other females were sighted during that time.

Therefore, I

conclude that males return to the breeding grounds before
females, as in numerous other species (Welty, 1962); pair
formation probably occurs after arrival on the breeding grounds.
The male and female observed together on 8 May suggest the
possibility that in some instances pair formation occurs during
migration or on the wintering grounds.
During courtship it was common to observe male tanagers
chasing females in a fluttering flight, characterized by
shallow wing strokes.

This flight was sometimes accompanied by

a warbling song; often the song followed the flight with
copulation occasionally occurring at such times.
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Several observations were made of aggressive interactions
between males.
flight.

One male typically chased the other in rapid

In all but two cases physical contact did not occur.

One exception occurred near the ground; the males clawed and
pecked each other and scrambled in a circle.

The fight lasted

for approximately thirty seconds, followed by one male leaving
the area.

The remaining male then flew to a nearby tree and

joined a female.

The other instance of physical contact

between male tanagers was noted when I observed three male
tanagers scuffling vigorously near the ground in the vicinity
of a female.
Territoriality
On two occasions, 21 May and 25 May, two male tanagers
were noted hawking insects from the same tree.

Otherwise, males

remained isolated from one another on territories during the
breeding season.
Commonly during the first two weeks of the breeding season,
but not later, one male displaced another for a song site.

One flew

rapidly to the perch held by another, supplanted him, and began
singing.

Territories were apparently defended mostly through singing,

and singing males were always observed singly.

Occasionally, chase

flights were noted in which one male chased another in rapid flight,
probably until he forced the other from his territory.

Occasionally,

males were noted foraging in areas sufficiently distant from their
known territory to lead me to believe they were out of their own
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territory.

Such sites were not confirmed as belonging within the

territories of other males, though some were known to be frequented
by other males at other times.

These may have been undefended areas

shared as foraging sites.
The attempts made to map five territorial boundaries were
partially successful.

In two of the five, territorial outlines tended

to resemble a triangular shape.

In the three other territories

measured, no particular shape was evident.

Measurement of the

triangular-shaped territories showed the sides to be 38-68 meters in
length, determined by measuring the distance between dominant singing
posts.

The largest trees were most commonly used as singing posts

and smaller trees were only occasionally used.

Typically, three or

four of the largest trees served with about equal frequency as the
most common singing posts.
The length of time on one song perch varied from periods of
15 seconds to periods of 15 minutes.

The time spent in song by one

male at each of four song perches for 12 hours of observation on four
consecutive days is illustrated in Table 3.

A song, as used here,

is defined as an uninterrupted vocal utterance followed by several
seconds of silence.

If two phrases types were run together with only

short breaks between, these too were counted as one song.
Nests
Nine nests were located in the Robinson Canyon study area in

1969.
16 May.

The first nest building activity in 1969 was observed on
Of the eleven nests found in Robinson Canyon over two

Table 3.

Song Rates of Male 69-8; All Observations Confined Between 0515 and 0817 PST

Date

Number
of
minutes

Number of
minutes
without
song

Total number
of songs

Mean number of
songs per min.

Range

Standard
deviation

1

11 June 1969

29

5

150

5,17

0-12

3.32

2

11 June 1969

45

15

183

4.06

0-12

3.46

3

12 June 1969

38

12

113

3.00

0-8

2.61

4

13 June 1969
14 June 1969

69

39

164

2,37

0-10

2.83

Site
number

f-'

w
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seasons, six were situated in ponderosa pine and five in Douglas fir.
Nests were always placed on horizontal branches in dense foliage and
were difficult to observe from the ground.

Nest height ranged from

4. 5 meters to 17. 1~ meters ( mean = 10. 5 meters).

The distance of nests

from tree trunks ranged from .08 meters to 3.4 meters (mean= 2.2
meters).
Construction at nest 69-1 (first nest located in 1969) was
first observed on 16 May.

At 0750, a female was observed pecking on

a Douglas fir branch as though examining it as a prospective nest site.
No evidence that construction had been initiated could be found at
that time.

At 0805 the female approached the site with a coarse

Douglas fir twig and placed it securely.
the scene by a male in brilliant plumage.
nearby tree and copulation occurred.

She was then chased from
They stopped abruptly in a

The male then flew off, singing

a warbling song.
Nest material for nest 69-1 was gathered not more than 30
meters from the nest site.

The mean time taken by the female to

locate nest material, carry it to the nest, deposit it and depart
again was 193, 4 seconds for morning observations (N = 57, Range =

65-396 seconds, SD= 102.00, SE= 13,9).
The outer cup was completed in four days, and the lining in
two days.

The male was in at ten ti ve during nest building, occasionally

returning to the nest with the female as she brought materials.

At

no time did the male actively participate in nest construction.

On

the last day of lining, 22 May, copulation was observed twice near the
nest.
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At nest 69-3, a female was observed carrying large twigs to
an enormous ponderosa pine on 20 May.
first 13,7 meters.

The tree was limbless for the

The nest was located approximately two days after

construction began, judging from the small platform at the time of
discovery.

This female worked vigorously during the morning hours.

26 May, four days after its discovery, it was complete.

On

Nest material

was obtained from the nest tree and from distances up to 90 meters
away.

At this nest only one observation was made of a male carrying

nest material to the nest site.

The female was not present at the

time, so the male apparently also placed the material on the nest.
The mean time required by the female to gather, carry, and place a
piece of nest material was 151.7 seconds (N = 43, Range 51-245, SD=

47,5).

These observations are for morning hours only.
At nest 69-7, a female was observed constructing a nest in a

large ponderosa pine at 0815 on 25 May.

The nest was probably in its

first day of construction when located and was completed on 30 May,
requiring six days for construction.

Nest material was gathered at

measured distances between 40 and 70 meters from the nest.

The male

was observed feeding the female eight times during nest building,
although he did not assist the female in nest building.
Generally, the time taken to complete a nest was six days
judging from observation of three nests.
In nest 69-1 materials consisted of fir twigs and pine needles
for the outer cup, with rootlets and elk hairs used for the lining.
In nest 69-3 materials consisted of fir twigs, buckbrush, and ponderosa
pine needles for the outer cup and elk hair and rootlets for lining.
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Nest 69-7 contained buckbrush and some Douglas fir twigs with elk hair
and grasses for lining.
Materials were sometimes gathered from the nest tree but
usually they were obtained at substantial distances from the nest site.
Fir-pine thickets, where dead twigs were broken from the trees, were a
main source of nest material.

Twigs of buckbrush and oceanspray in

open areas and along roadways were tugged and broken from the bushes,
and exposed rootlets were also pulled from plants on the ground.
Egg Laying
Egg laying occurred during the early morning hours.

Time of

laying for nine eggs in four nests was determined to be between 0330
and 0630.
Bent (1958) states that clutch size of the western tanager
varies from three to five eggs, with three or four usually constituting
the clutch.

In this study, eleven nests were believed to possess

complete clutches, ranging from two to five eggs, with an average of
2.9 eggs per clutch (Table

4).

(Molothrus ater) parasitism.
average was 4.0 eggs.

This figure is exclusive of cowbird
Including the parasitism, clutch size

All nests contained at least one cowbird egg.

The western tanager eggs were ovate and somewhat glossy.

The

ground color was pale blue with small, brown spots over the entire egg,
but concentrated in a distinct wreath at the larger end.

All eggs

possessed spots but not all possessed a wreath.
The measurement of 50 eggs averaged 22.9 by 16.8 millimeters;
the eggs showing the four extremes measured 25.9 by 16.3, 23.0 by 19.1,

Table 4.

Clutch Size, Hatching, and Fledging of Young, 1968-1969

Eggs laid

Date
clutch
complete

Nest
number

Young hatched

Young fledged

Tanager

Cowbird*

Tanager

Cowbird

28 May

2

0

2

0

1

30 May

0

0

0

0

2

2

31 May

2

0

2

0

69-4

3

1

29 May

3

0

3

0

69-5

3

1

0

0

0

0

69-6

2

1

0

0

0

0

69-7

3

2

4 June

3

0

3

0

69-8

5

1

5 June

5

1

5

0

69-9

3

1

7 June

3

0

0

0

68-10

3

1

5 June

3

0

3

0

68-11

3

2

4 June

3

0

3

0

Means

2.9

1.27

Tanager

Cowbird

69-1

2

1

69-2

3

69-3

2 June
28 May

2.18

1.90
f----'
--.l

*Cowbird eggs were removed from all nests except 69-8; the young cowbird was removed from it.
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20.3 by 16.3 and 23.9 by 15.2 millimeters (Bent, 1958).

Measurements

of 12 eggs in this study averaged 23.7 by 16.8 millimeters; the eggs
showing the four extremes measured 25.1 by 17.6, 22.8 by 16.5, and
25.1 by 16.3 millimeters.

Those underlined show the four extreme

measurements.
Incubation
Incubation was usually the responsibility of the female.
nest 69-7, on

4

In

June at 0500, the male sat on three tanager eggs and

one cowbird egg for a period of 25 minutes.
nearby at the time.

The female was foraging

This male was not observed in similar behavior

again, and this was the only observation of any male on a nest
containing eggs.

Males participated during the incubation period by

feeding the female at the nest site, usually a foot or so from the
nest.
Males approached the nest site at intervals ranging from 10
to 30 minutes and usually landed near the nest tree.

They then flew

toward the female, hovered in front of her, and fed her while
fluttering.

During feeding, both the male and female produced

"mewing" calls.
The incubation period was determined by observations of
females at the nest.

Incubation period was determined from the laying

of the last egg to the hatching of the last egg.

In three nests this

was 11 days, in two nests it was 13 days, and in one nest it was 12
days.

The mean incubation period was 11.8 days.
Hatching period, i.e., the time interval between hatching of
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the first and last eggs, showed great variation among nests.

In nests

69-1, 69-3, and 69-4, the hatching period was nearly twenty-four hours.
At nest 69-7, all young hatched within a period of five hours.

At

nest 69-8, all young hatched within a period of three hours.
Nestling Period
A description was made of nestlings from the day of hatching
to nine days of age.

After nine days, nestlings became disturbed and

close observations were discontinued.

Nestlings could not be removed

from the nests, because of the inaccessibility of the nests.

I was

able to record daily descriptions and general behavior of three
nestlings in nest 69-7 and two nestlings in nest 69-1.
At hatching, there were small tufts of gray down on the head
and dorsal pterylae.

The humeral and ventral tracts were sparsely

covered with down; the remainder of the body was naked and the skin
was orangish flesh-colored; the eye slits were closed; the mouth
lining was bright orange; an egg tooth was present.
independently when I tapped the nest.

The young gaped

The head weaved weakly as it

pointed upward.
One day old.

There was little, if any, change in the plumage.

Tufts of grayish down were still present; eyelids began to separate
as a black line.
was still present.

The mouth lining was still orange, and the egg tooth
The abdomen was naked and protruding.

All young

gaped when the nest was touched.
Two days old.

There were pin feathers beneath the wing

20

showing as a line of secondaries and primaries.

Pin feathers on the

ventral and capital tracts were showing through the skin.
were closed, but the slit in the eyelids was broadened.

The eyes
The mouth

lining was orange; the egg tooth was still present but somewhat darker;
all the young gaped in unison; the young held their heads high and
much steadier than before.
Three days old.

Feathers of ventral and capital tracts were

barely through the skin.

Primaries and secondaries were visible; the

skin color was yellowish; the eye slits were partially open; down was
still present over the body surface.

The egg tooth was no longer

present.
Four days old.

The primaries and secondaries were well formed

in rows; the ventral tract appeared lighter than before and the beak
was whiter; the skin appeared lighter in color, almost a tan.
Five days old.

The caudal tract showed a slight beginning as

a dark line beneath the skin.
slightly extended.

Feathers of capital, spinal, and ventral tracts

also showed increased length.
very unattentive.

The primaries and secondaries were

The eyes were partially open but were

An audible peep was produced.

Six days old.

The caudal tract showed the break through of pin

feathers, approximately five millimeters in length.
ventral, and capital tracts had become very dense.

Plumage of spinal,
The young had their

eyes open completely and showed an awareness of my presence.
young rested their head on the nest rim during the day.

The

21
Seven days old.

All feather tracts were filling out, except

the crural and femoral which still possessed down.
observed under the eyes for the first time.
two feathered strips.

The ventral tract showed

The young appeared very active on this day and

banding was accomplished.

A loud "cha-tik" was audible for a long

distance when I disturbed the nest.
Eight days old.

Feathers were

This call brought the adults.

The plumage was developing extensively,

resembling the adult female coloration in part.

The capital, ventral,

spinal, and caudal tracts showed the yellow plumage characteristic of
adult females.

The primaries and secondaries were beginning to show

the wing bar characteristic of this tanager species.

Young were

becoming restless upon my approach, and observations had to be
conducted from a nearby tree.

Nine days old.

Plumage characteristics were similar to the

previous day, except for feather elongation on nearly all tracts.
Down was evident on the anterior region of the head and on the lower
spinal tract.
feathers.

The femoral and crural tracts showed beginnings of pin

Young had the ability to balance on the nest rim or on a

nearby branch.
cream color.

The legs were a bluish-white color.

The beak was a

The mouth still showed the orange inner lining.

The nestling period for nest 69-1 was 11 days and at nest 69-7
it was 10 days.

The mean nestling period for five nests was 10.4

days, and the range was 9 to 12 days.
Nestling food was gathered by both sexes.

The male

participated more in proportion to the female in food gathering
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(Table 5).

Another study showed "in a nest containing large young,

watched for an hour, the male fed the young seven times and the female
fed them four times" (Bent, 1958).
Adults were noted gathering food at various distances from the
nest.

It was not uncommon for an adult to fly 200 meters from the

nest to obtain food.

At nest 69-1, food was gathered primarily near

the nest, under the canopy of the pine-fir thicket in which the nest
was located.
habitats.

At other nests, food was obtained from all types of

Nest 69-7 was surrounded by a meadow, and most food

gathering was effected at substantial distances from the nest site, in
brush thickets surrounding the meadow.
Observations revealed that tanagers fed the nestlings only
animal matter.

Insects in both larval and adult stages comprised the

majority of the nestling food (see section on Food Habits).
Fledgling Period
Fledgling tanagers, upon first leaving the nest, flew great
distances.

The first flight of a nestling at nest 69-1 covered a

distance of 31.7 meters downhill and across to a grove of trees.

The

other nestling flew approximately the same distance and direction.
The adults joined them and both fledglings were fed.

These fledglings

were observed throughout the afternoon and were fed many times by
both parents.

The following day they were not observed.

At nests 69-3 and 69-7 the fledglings were observed near the
nest site the day following fledgling, perched in or near the nest
tree, and being fed by both parents throughout the day.

They flew

Table 5.

Feeding of Nestlings Based Upon Observations of Four Hours Per Day

Nest 1969-1
(2 nestlings during cycle)

Nest 1969-7
(3 nestlings during cycle)

Female
feeding
young
per hour

Male
feeding
young
per hour

1

3.5

5.1

8.6

1

2

5.5

7.7

13.2

2

3

6.7

8.3

15.0

4

9.7

11.0

5

12.3

6

Female
feeding
young
per hour

Male
feeding
young
per hour

Total
trips
per
hour

4.3

5.7

10 .o

3

5.3

8.2

13.5

20.7

4

8.5

10 .8

19.3

13.3

25.6

5

-

-

-

6

12.0

14.9

26.9

7

13.7

17.3

31.0

7

13.3

14.3

27.6

8

15.3

15.5

30. 8

8

9

14.o

12.5

26.5

9

16.5

18.8

35.3

10

11.6

9.3

20.9

10

14.8

11.5

26.3

11

10.2

9.0

19.2

11

Days of
develop.

Total
trips
per
hour

Days of
develop.

I\)

w
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short distances, "cherping" as they flew.
Observations were made of adult tanagers feeding fledglings
as late as 1 July.

On this date, a male tanager was observed feeding

a fledgling twice in a brief period.

The female was not near the

fledgling.
Tanagers traveled together mostly in family units throughout
July and into early August.

The fledglings' plumage during that time

closely resembled that of the female.
after 5 July.

No new broods were observed

Males were heard singing occasionally after 6 July, but

it was clear that breeding had ceased.
Predators
No direct observations were made of predators destroying
nests with eggs or young.

1969.

Young fledged from five of nine nests in

Both nests of 1968 fledged young.

In 1969, three nests were

destroyed as a result of some undetermined type of predation.
The Steller's jay (Cyanocitta stelleri), commonly observed in
the Robinson Canyon, is noted for destroying the eggs of passerine
birds (Jewett, 1953).

The adult tanagers of nest 69-1 were observed

chasing a Steller's jay from the nest area on three occasions.
adults produced offspring.
the incubation period.
nest tree.

These

On 5 June, nest 69-2 was abandoned during

The following day a jay was observed near the

Upon investigation, I found only shells remaining in the

nest.
Eggs of nests 69-6 and 69-9 were destroyed by some type of
predation.

In nest 69-6 the eggs were broken with the shells
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remaining in the nest.

In nest 69-9, the eggs were on the ground,

giving evidence that they had been rolled out, as the yolk lay with
the shells.
The black-billed magpie (Pica pica) was also a common species
in the study area and is also known for its predation on nests of
passerine birds (Jewett, 1953).

There was no evidence to suggest that

magpies were responsible for any predation on nests observed, although
it is possible.
The yellow pine chipmunk (Eutamias amoenus) was a common
mammal species in the study area.

It has been suggested that the

chipmunk can be a threat t~ the nesting success of small birds
(Prescott, 1965).

Although it has been observed that the chipmunk

has been harassed by other passerine species in the Robinson Canyon
(Martin, 1970), attacks by tanagers on chipmunks were not observed.
Cowbird Parasitism
Parasitism by brown-headed cowbirds occurred in all 11 nests
studied during two years.
with two being maximum.
nest.

Nests usually contained one cowbird egg,
The 11 nests averaged 1.3 cowbird eggs per

To promote tanager success, I removed cowbird eggs from the

nests during incubation.

A nestling cowbird was removed in one

instance.
There were no direct observations of cowbirds actually
removing tanager eggs.

However in nest 69-3, there were two tanager

eggs and one cowbird egg on 4 June.
two cowbird eggs were present.

On 5 June, one tanager egg and

This suggests removal of one tanager
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egg by a cowbird.

A broken tanager egg was located on the ground

below the nest.
There was no evidence of nest desertion by tanagers as a
result of cowbird parasitism.

The western tanager apparently does not

differentiate the cowbird egg which is similar in size and shape to
its own egg.

There are marked differences in color, the cowbird egg

being white with brown speckles in comparison to the pale blue egg of
the tanager.
The presence of cowbird young in the nest does not obviously
affect western tanager nestlings.

The cowbird nestling is a little

larger but the tanagers compete successfully for food and protection.
Nest 69-8 contained five tanager young and one cowbird young.

I

observed the nestlings for five days; the tanager young appeared to
be as healthy and vigorous as tanager young from nests in which
cowbird eggs were removed.

Because of the scarcity of tanager

nestlings in the study area, I removed the cowbird nestling the sixth
day to insure tanager nestling success.
In Robinson Canyon, only one other avian species is known to
be parasitized by cowbirds.

On 10 June, 1969, a lazuli bunting

(Passerina amoena) nest was located containing three bunting eggs and
one cowbird egg.

The female bunting was incubating.

Cassin's finch (Carpodacus cassinii) nests in the same trees
as does the tanager, but the finch has not been found to be
parasitized by cowbirds.

Of 12 finch nests located in Robinson Canyon,

none was parasitized (Erickson, 1969).
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Food Habits
During the breeding season, tanagers fed only on animal
matter.

Eleven tanagers were collected for stomach analysis from

23 May to 5 July 1969 in regions adjacent to the study area.
nine were males.

Of those,

Hymenoptera were found in all 11 stomachs analyzed;

Coleopterans were present in large numbers in seven stomachs;
Dipterans were present in five samples; Hemipterans were present in
four; one stomach contained one spider, subclass Arachnida.
Food was obtained by foraging in the deciduous and coniferous
trees and on the ground.

Flying insects were caught by hawking, i.e.,

flying out to catch an insect on the wing and returning to a tree.

In

one instance, a male tanager was seen flying up approximately 45
meters at a 45 degree angle to catch a large moth.
The male tanagers spent much time in search of food for
themselves and their incubating mates.

They also fed the females

during nest building, but females effected most of their own feeding
at that time.

The most active period of feeding was during the early

morning hours and late afternoon.

During the nestling period, active

feeding was carried on during the entire day.
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DISCUSSION
Western Tanager Compared to
Scarlet Tanager
Comparison of the life histories of the scarlet tanager
(Piranga olivacea) (Prescott, 1965) and the western tanager (this
study) reveals few differences in essential detail.
similarity in most features is striking.

The degree of

This result, in itself, seems

surprising in view of the fact that the scarlet tanager is generally
confined to deciduous forests while the western tanager is largely
confined to coniferous forests.
Nests of the scarlet tanager are loosely woven, while those
of the western tanager are of a conspicuously tighter weave.
difference may reflect differences in mean wind velocity.

This

Wind

velocity in the Robinson Canyon is known to be commonly high, but
comparable data are not presented by Prescott.

Selection for

differences in insulating qualities of nests is another possibility,
as the mean ambient temperature around nests of the scarlet tanager
may be higher than that around western tanager nests.
Prescott reported that 60 percent of the female scarlet tanagers
observed by him produced songs resembling those of the male at some
time during the breeding season.

Not only was this not true of the

western tanager, but also it is very rare among North American
passerine birds in general.

The functional significance of such

behavior has not been adequately explained, and differences between
the two tanager species considered here do not suggest any reasonable
explanations.

Prescott suggests that it serves "to ascertain each

29
other's presence and, perhaps, position."

He also states that

"exchange of songs probably strengthens the bond between paired males
and females."

If these were the only factors involved, it follows

that numerous other passerine species that nest in similar (or even
the same) habitats should exhibit the same trait.
Cowbird Parasitism
The most interesting problem emerging directly from this
study was that of differences in cowbird parasitism among the various
passerine species nesting in the Robinson Canyon.

Of 11 western

tanager nests found over the two-year period, all were parasitized.
Erickson (1969) located 12 nests of the Cassin's finch in the same
study area, but none was parasitized by cowbirds.

The locations of

finch and tanager nests overlapped in height and position in the
trees.

One finch nest was even found with 8-10 feet from a tanager

nest in the same tree.
Although adult cowbirds have the capacity to digest plant
material, such as seeds, it may be that cowbird nestlings do not do
well on seeds.

At least this seems to be the trend suggested by the

percentages stated later.

Finches fed their nestlings both plant

and animal food (Erickson, 1969) while the tanagers fed strictly
animal matter to their nestlings.

A survey of the literature since

1930 yielded 118 different avian species known to be parasitized by
the brown-headed cowbird, and this is not an exhaustive survey (see
Table

6).

The families Tyrannidae, Vireonidae, and Parulidae are

well represented among those parasitized by cowbirds, and they are

Table 6.

Review of Avian Species Parasitized by Brown-headed Cowbird

Common name
Upland plover
Wilson's phalarope
Mourning dove
Yellow-billed cuckoo
Black-billed cuckoo
Scissor-tailed flycatcher
Vermillion flycatcher
Great-crested flycatcher
Eastern phoebe
Black phoebe
Say's phoebe
Acadian flycatcher
Traill's flycatcher
Western flycatcher
Western wood pee-wee
Tree swallow
Barn swallow
Cliff swallow
Black-capped chicadee
Plain titmouse
Common bush tit
Wrentit
House wren
Carolina wren
Mockingbird
Catbird
Brown thrasher
Sage thrasher
Robin
Wood thrush

Scientific name
Bartramia longicauda
Steganopus tricolor
Zanaidura macroura
Coccyzus americanus
Coccyzus erythropthalmus
Muscovora forficata
Pyrocephalus ruvinus
Myiarchus crinitus
Sayornis phoebe
Sayornis nigricans
Sayornis saya
Empidonax virescens
Empidonax trailli
Empidonax difficilis
Contopus sordiculus
Iridoprocne bicolor
Hirundo rustica
Petrochelidon pyrrhonota
Parus atricapillus
Parus inornatus
Psaltriparus minimus
Chamaea fasciata
Troglodytes aedon
Thryothorus ludovicianus
Mimus polyglottos
Dumatella carolinensis
Toxostoma rufum
Oreoscoptes montanus
Turdus migratorius
Hylocichla mustelina

Insect
feeding

Herbivorous

Both

X
X
X

X
X
X

X
X

X
X
X
X

X
X

X
X

X
X
X

X
X
X
X
X

X
X

X

x*
x*

w
0

Table 6 ( continued)

Common name
Hermit thrush
Veery
Black-tailed gnatcatcher
Ruby-crowned kinglet
Cedar waxwing
Phainopepla
Gray vireo
Solitary vireo
White-eyed vireo
Bell's vireo
Hutton' s vireo
Yellow-throated vireo
Yellow-green vireo
Red-eyed vireo
Philadelphia vireo
Warbling vireo
Black and white warbler
Prothonotary warbler
Golden-winged warbler
Blue-winged warbler
Orange-crowned warbler
Nashville warbler
Parula warbler
Yellow warbler
Black-throated green warbler
Hermit warbler
Cerulean warbler
Grace's warbler
Chestnut-sided warbler
Kirtland' s warbler
Prairie warbler

Scientific name
Hylocichla guttata
Hylocichla fuscescens
Polioptila melanura
Regulus calendula
Bombycilla cedrorum
Phainopepla nitens
Vireo vicinior
Vireo solitarius
Vireo griseus
Vireo bellii
Vireo huttoni
Vireo flavifrons
Vireo flavoviridis
Vireo olivaceus
Vireo philadelphicus
Vireo gilvus
Mniotilta varia
Protonotaria citrea
Vermivora chrysoptera
Vermivora pinus
Vermivora celata
Vermivora ruficapilla
Vermivora crissalis
Dendroica petechia
Dendroica virens
Dendroica occidentalis
Dendroica cerulea
Dendroica graciae
Dendroica pensylvanica
Dendroica kirtlandii
Dendroica discolor

Insect
feeding

Herbivorous

Both

X

x*
X
X
X
X

X
X
X
X
X
X

X
X

X
X

X
X

X
X
X
X
X
X

X
X
X

X
X
X

X

w

I-'

Table 6 (continued)

Common n a.me
Ovenbird
Louisiana water-thrush
Yellowthroat
Yellow-breasted chat
Kentucky warbler
Macgillivray's warbler
Mourning warbler
Hooded warbler
Wilson's warbler
American redstart
House sparrow
Bobolink
Eastern meadowlark
Western meadowlark
Yellow-headed blackbird
Red-winged blackbird
Rusty blackbird
Brewer's blackbird
Common grackle
Orchard oriole
Hooded oriole
Baltimore oriole
Western tanager
Scarlet tanager
Summer tanager
Cardinal
Rose-breasted grosbeak
Blue grosbeak
Indigo bunting
Lazuli bun ting
Varied bunting

Scientific name
Seiurus aurocapillus
Seiurus motacilla
Geothlypis trichas
Icteria virens
Oporornis formosus
Oporornis tolmiei
Oporornis agilis
Wilsonia citrina
Wilsonia pusilla
Setophaga ruticilla
Passer domesticus
Dolichonyx oryzivorus
Sternella magna
Sternella neglecta
Xanthocephalus xanthocephalus
Agelaius phoeniceus
Euphagus carolinus
Euphagus cyanocephalus
Quiscalus quiscula
Icterus spurius
Icterus cucullatus
Icterus galbula
Piranga ludoviciana
Piranga olivacea
Piranga rubra
Richmondena cardinalis
Pheucticus ludovicianus
Guiraca caerulea
Passerina cyanea
Passerina a.moena
Passerina versicolor

Insect
feeding

Herbivorous

Both

X
X
X
X
X
X
X
X
X
X
X
X

x*
x*
X
X
X
X
X
X
X
X
X
X
X

x*
X
X
X
X
X

w
I\)

Table 6 ( continued)

Common name
House finch
Pine siskin
American goldfinch
Lesser goldfinch
Lawrence's goldfinch
Dickcissel
Rufous-sided towhee
Abert 's towhee
Savannah sparrow
Grasshopper sparrow
Seaside sparrow
Vesper sparrow
Lark sparrow
Black-throated sparrow
White-winged junco
Oregon junco
Cassin' s sparrow
Bachman' s sparrow
Chipping sparrow
Brewer's sparrow
Field sparrow
White-crowned sparrow
Song sparrow
Swamp sparrow
Lincoln sparrow
Fox sparrow

*indicates predominance

Scientific name
Carpodacus mexicanus
Spinus pinus
Spinus tristus
Spinus psaltria
Spinus lawrencei
Spiza americana
Pipilo erythrophthalmus
Pipilo aberti
Passerculus sandwichensis
Ammodramus savannarum
Ammospiza maritima
Pooecetes gramineus
Chondestes grammacus
Arnphispiza bilineata
Junco aiken
Junco hyemalis
Aimophila cassinii
Aimophila aestivalis
Spizella passerina
Spizella breweri
Spizella pusilla
Zonotrichia leucophrys
Melospiza melodia
Melospiza georgiana
Melospiza lincolni
Passerella iliaca

Insect
feeding

Herbivorous

Both

x*
x*
x*
x*
x*
X

x*
x*
X
X
X

X
X
X

x*
x*
X
X

x*
x*
X
X

x*
x*
x*
X

w
w
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known generally to be mainly insect feeders.

Of the 118 species, 83

(or 70 percent) reportedly feed their nestlings only animal matter,
usually in the form of insects.

Animal matter with a small percentage

of plant material is reportedly fed to 15 (or 12.7 percent) of the
species.

Fifteen (or 12.7 percent) are also reported to feed their

nestlings nearly equal proportions of plant and animal material.

Five

species (4.2 percent) feed predominantly plant material to their
young.
Cassin's finches, while feeding nestlings both plant and
animal matter, fed mostly plant food in the form of seeds of annuals
during the last days of the nestling period (Erickson, 1969).

This

may be done to adjust the nestlings to the usual adult food and is
probably one of the factors involved in the failure of cowbirds to
parasitize finches.

Neither the Cassin' s finch nor the purple finch

( Carpodacus purpureus) have ever been reported to be parasitized by
cowbirds.

The house finch (Carpodacus mexicanus) has been reported

to be parasitized only once by cowbirds with questionable success
(Hanna, 1933).
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SUMMARY

The breeding biology of the western tanager (Piranga
ludoviciana) was studied in 1968 and 1969 in the Robinson Canyon, 10
miles west of Ellensburg, Kittitas County, Washington.
The western tanager arrived at the breeding grounds during
the first week of May.

Males were the first to arrive and pair

formation in most cases occurred after arrival.

Territorial defense

was accomplished by males singing from the highest trees and by chase
flights involving two males.

Physical contact rarely occurred.

Males

were almost always observed alone or with a female.
Eleven nests were located during the study, all on horizontal
branches of large coniferous trees.
and lasted into early June.
17.4 meters.

Nest building began in mid-May

Nest height ranged from 4.5 meters to

The principal nest materials consisted of Douglas fir

twigs, buckbrush, ponderosa pine needles, rootlets, oceanspray, grasses,
and elk hair.

With only one exception, the female was solely

responsible for constructing the nest.

A male sometimes accompanied

the building female but spent his time predominantly in territorial
defense and foraging for himself and his mate.
Egg laying occurred during the early morning hours.
clutch size was 2.9 eggs (N = 11).

Mean

Cowbird parasitism was prevalent

and mean clutch size including parasitism was 4. 0 eggs.
Incubation was almost the absolute responsibility of the
female.

Male 69-7 sat on three tanager eggs and one cowbird egg for

25 minutes.

Males participated during the incubation period by
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feeding the female at the nest.
for six nests (Range 11-13 days).

The incubation period averaged 12 days
Young left the nest after 10 or 11

days and did not prolong their stay more than one day after fledging.
Eggs of the western tanager were probably preyed upon by the
Steller's jay.

The brown-headed cowbird is undoubtedly an enemy of the

western tanager, depositing its eggs in all nests.
Insects comprised the food supply for both adult and juvenile
tanagers.

A large amount of insect food was obtained by hawking.

The western tanager travels about in family groups through
late July, August, and September when migration begins to California
and Mexico.
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